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Description 

[0001] The present invention relates to a process for producing nonionic detergent granules connprising a nonionic 
surfactant. More particularly, the present invention relates to a process for producing nonionic detergent granules of 
5 high bulk density and excellent powder fluidity and non-caking property with less suffering from compositional restric- 
tions. 

[0002] A process has been proposed for producing a granular detergent composition containing a nonionic surfactant 
which comprises mixing the nonionic surfactant with a detergent slurry and spray-drying the resulting mixture. This 
process, however, not only requires great expense for facilities but also spend great energy. Further, it has a possibility 

10 of causing thermal decomposition of the nonionic surfactant during the drying step, which entails problems such as 
generation of pollutants, reduction of the content of the nonionic surfactant, changes in the properties of the active 
agent and the like. In order to work out such problems, it is necessary to limit types and contents of nonionic surfactant 
as disclosed, for example, in JP-A-61 -85499 (corresponding to U.S. Patent 4,652,391) or to further blend a charge- 
transfer agent as disclosed, for example, in JP-A-56-22394 (corresponding to U.S. Patent 4,298,491). The term "JP- 

15 A" as used herein means an "unexamined published Japanese patent application". 

[0003] JP-B-60-21200 (corresponding to DE-A-2, 707,280) proposes a production process in which builder base 
beads are prepared by spray-drying and a nonionic surfactant is supported on the base beads. The term "JP-B" as 
used herein means an "examined Japanese patent publication". However, since this process requires an anhydrous 
phosphate builder salt as a base material, application thereof is restricted only to the production of phosphorous- 

20 containing detergents, so that phosphorous-free detergents could not be produced in the process. Further, it requires 
complicated handling for the preparation of base beads having porous surface and internal skeleton structures. 
[0004] JP-A-61 -21997 (corresponding to U.S. Patent 4,427,417) discloses a process for the continuous production 
of a granular detergent free from caking during a prolonged period of storage which comprises hydrating and swelling 
a washing active salt using an agglomeraterorthe like, stirring the resulting swelled salt in a closed vessel, impregnating 

25 thereto a nonionic surfactant, an anionic surfactant and the like and then drying the resulting mixture. This process, 
however requires a drying step after the granulation because the surfactant is impregnate into the hydration-swelled 
granular agglomerates of the washing active salt, thus it is too complicated. Further, since an amount of the nonionic 
surfactant which can be incorporated in the granular detergent depends upon the characteristics of the granular ag- 
glomerate, a granular agglomerate of high oil absorbing property should be prepared to increase the amount of the 

30 nonionic surfactant. However, when a granular agglomerate of high oil absorbing property is to be prepared, an amount 
of a non-hydrating washing active salt would be increased, so that an undesirable result is caused. Thus, compositions 
of granular detergents which can be produced in this process narrowly restricted. Furthermore, this process requires 
complicated operations (e.g., hydration and drying conditions) for the detergent production. 

[0005] JP-A-3-26795 (corresponding to U.S. Patent 5,024,782) discloses a process for producing a granular deter- 
35 gent having excellent fluidity, solubility and dispersibility which comprises forming zeolite agglomerates from a zeolite 
and a filler with using a water-containing binder in an agglomerate forming apparatus, further forming detergent ag- 
glomerates from the zeolite agglomerates and a detergent composition containing a surfactant, and then drying the 
resulting detergent agglomerates. This process, however, have disadvantages in that it requires complicated handling 
for the detergent production because at least five operation steps are necessary to obtain the detergent agglomerate, 
40 and that the zeolite agglomerate must be formed, thus the granular is apt to encounter a narrow compositional restric- 
tion. 

[0006] JP-A-62-263299 discloses a process for the production of a granular detergent composition which comprises 
forming a solid detergent by uniformly kneading a nonionic surfactant and a builder and then crushing the solid deter- 
gent. 

45 [0007] However, a granular detergent having good fluidizability is hardly obtained by this process, and a large amount 
of undesirable fine powders is co-produced in this process. Further, a zeolite and a light sodium carbonate should be 
employed in the granular detergent in an amount of 50 to 80 % by weight in total, thus the detergent suffers from the 
restrictions of the composition. 

[0008] JP-A-61 -89300 discloses a process for producing nonionic surfactant-containing granules which comprises 
50 mixing a water-soluble powder and a powdery silica, spraying a nonionic surfactant onto the mixture, then adding 
thereto a zeolite or sodium carbonate powder. However, in this process, the granules are prepared by rolling and 
granulating using a drum type granulator of which granulation is effected with a rotating drum, a nonionic surfactant- 
containing granules of high bulk density cannot be obtained. 

[0009] EP-A-0 425 277 discloses a detergent composition having a bulk density of at least 650 g/l. It comprises an 
55 organic surfactant system consisting essentially of fatty acid soap; an alkoxylated nonionic surfactant; a detergency 
builder system consisting essentially of alkali metal aluminosilicate and an organic sequestrant builder such as alkali 
metal citrate. It can be prepared by densification of a spray -dried base powder in a highspeed mixer/granulator. 
[0010] In view of the above, it is therefore an object of the present invention to provide a process for producing 
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non ionic detergent granules containing a nonionic surfactant as the main washing base material, which have a high 
bulk density and excellent powder fluidity and non-caking property. 

[0011] Another object of the present invention is to provide a process for producing nonionic detergent granules with 
convenient handling. 

5 [0012] Still another object of the present invention is to provide a process for producing nonionic detergent granules 
wherein the composition of the detergent can widely be selected from various components and with less suffering from 

the restrictions. 

[0013] A further object of the present invention is to provide a continuous process for producing nonionic detergent 
granules of high quality. 

10 [0014] In accordance with the present invention, there is provided a process for producing nonionic detergent gran- 
ules which is as defined in claim 1. 

[0015] In the practice of the process of the present invention, a method for feeding the detergent material into a mixer 
is not particularly limited. 

[0016] When the step (1), i.e., the step for mixing the detergent material, is carried out in batchwise operation, any 
75 of the following manners (i) to (v) may be used. 

(!) At least one component selected from an organic or inorganic powder builder, a spray-dried particulate and a 
porous oil absorbent amorphous silica derivative is/are first fed into a mixer and then a nonionic surfactant is fed 
into the mixer. 

20 (ii) At least two components selected from an organic or inorganic powder builder, a spray-dried particulate and a 

porous oil absorbent amorphous silica derivative are previously mixed and fed into a mixer, and then a nonionic 

surfactant is fed into the mixer. 

(iii) At least one component selected from an organic or inorganic powder builder, a spray-dried particulate and a 
porous oil absorbent amorphous silica derivative is/are gradually fed into a mixer simultaneously with a nonionic 

25 surfactant. 

(iv) A portion of at least one component selected from an organic or inorganic powder builder, a spray-dried par- 
ticulate and a porous oil absorbent amorphous silica derivative is/are first fed into a mixer and then the rest of the 
organic or inorganic powder builder, the spray-dried particulate, the amorphous silica derivative and a nonoinic 
surfactant are gradually fed into the mixer simultaneously. 

30 (v) A nonionic surfactant and at least one component selected from an organic or inorganic powder builder, a 

spray-dried particulate and a porous oil absorbent amorphous silica derivative are previously mixed and fed into 
a mixer 

[0017] Among them, the manner in which at least one component selected from an organic or inorganic powder 
35 builder, a spray-dried particulates and a porous oil absorbent amorphous silica derivative is/are first fed into a mixer 
and then a nonionic surfactant is fed into the mixer is particularly preferred. 

[0018] When the step (1 ) is carried out in continuous operation, any of the following manners (vi) to (viii) may be used. 

(vi) Each of components of the detergent material is independently and continuously fed into a mixer 
40 (vii) Powder components of the detergent material are first mixed and the resulting mixture and a nonionic surfactant 

are independently and continuously fed into a mixer 

(viii) At least two powder components of the detergent material is first mixed, and the resulting mixture, powder 
component(s) other than those previously mixed and a nonionic surfactant are independently and continuously 
fed into a mixer. 

45 

[0019] Of these, methods (vii) and (viii) are useful when powder materials to be used are poor in physical properties 
such as fluidity or non-caking property. 

[0020] As an embodiment of the process of the present invention in which detergent materials are continuously 
granulated, a nonionic surfactant and all the other powder materials may be mixed in advance in a batchwise manner, 
50 followed by continuous feeding of the mixture into the granulation step. 

[0021] Further, in either batchwise operation and continuous operation, it is preferred that the nonionic surfactant is 
fed into the mixer in spraying manner. 

[0022] The step (1 ) of the process of the present invention, i.e., the step for mixing a detergent material comprising 
a nonionic surfactant, can be carried out either in batchwise operation or in continuous operation. 
55 [0023] The followings describe preferred apparatuses to be used in the step (1 ) of the process of the present inven- 
tion. 

(A) When the step (1) is carried out in batchwise operation, the following means (A-1) to (A-4) can preferably be 
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used as apparatuses for use in batchwise operation. 

(A-1 ) A mixer having a mixing vessel provided with an agitation shaft inside the vessel in which mixing of materials 
is effected by an agitation impeller attached to the agitation shaft. Examples of this type of mixers include Henschel 
Mixer (tradename, manufactured by Mitsui Miike Machinery Co., Ltd.) High Speed Mixer (tradename, manufactured 
5 by Fukae Powtec Corp.) or Vertical Granulator (tradename, manufactured by Powrex), Among them, a mixer having 

a horizontal mixing cylinder provided with an agitation shaft inside the cylinder in which mixing of materials is 
effected by an agitation impeller attached to the agitation shaft, such as Lodige Mixer (tradename, manufactured 
by Matsuzaka Giken Co., Ltd.) or PLOUGH SHARE Mixer (tradename, manufactured by PACIFIC MACHINERY 
& ENGINEERING CO., LTD.). 

10 (A-2) A mixer having a V-shaped mixing vessel in which mixing of materials is effected by rotating the vessel, such 

as V-type Mixer (tradename, manufactured by Fuji Paudal Co., Ltd.). 

(A-3) A mixer having a fixed semicylindrical mixing vessel in which mixing of materials is effected by rotating spiral 
ribbon impeller in the fixed vessel, such as Ribbon Mixer (tradename, manufactured by Fuji Paudal Co., Ltd.). 
(A-4) A mixer having a conical mixing vessel provided with a screw inside the vessel in which mixing of materials 
15 is effected by the revolution of the rotating screw around an axis parallel to the vessel wall. Examples of this type 

of mixers include Nauta Mixer (tradename, manufactured by Hosokawa Micron Corp.) or SV Mixer (tradename, 
manufactured by Shinko Panteck Co., Ltd.). 

(B) When the step (1) is carried out in continuous operation, the following means (B-1) to (B-3) can preferaly be 

used as apparatuses for use in continuous operation. 
20 (B-1 ) A continuous mixer having a vertical cylinder provided with an inlet for powder charging and a main shaft 

provided with a mixing impeller in which the main shaft is supported by an upper shaft bearing and the discharging 

side is not supported, such as Flexo Mix (tradename, manufactured by POWREX CORP). 

(B-2) A continuous mixer having a disk provided with agitation pins in which mixing of materials is effected by 

charging the materials on the disk and rotating the disk at a high speed to generate shearing force. Examples of 
25 this type of mixers include Flow Jet Mixer (tradename, manufactured by Funken Powtechs, Inc.) or Spiral Pin Mixer 

(tradename, manufactured by PACIFIC MACHINERY & ENGINEERING CO., LTD.) 

(B-3) A continuous mixer having a mixing vessel provided with an agitation shaft inside the vessel in which mixing 
of materials is effected by an impeller attached to the agitation shaft. Example of this type of mixer include Con- 
tinuous Henschel Mixer (tradename, manufactured by Mitsui Miike Machinery Co., Ltd.), High Speed Mixer (trade- 
so name, manufactured by Fukae Powtec Corp.) or Vertical Granulator (tradename, manufactured by POWREX) may 
also be useful as continuous mixers of this type. Preferred examples include a mixer having a horizontal mixing 
cylinder provided with an agitation shaft inside the cylinder in which mixing of materials is effected by an impeller 
attached to the agitation shaft, such as Lodige Mixer (tradename, manufactured by Matsuzaka Giken Co., Ltd.) or 
PLOUGH SHARE Mixer (tradename, manufactured by PACIFIC MACHINERY & ENGINEERING CO., LTD.). 

35 

[0024] An agitating mixer to be used in the step (2) of the present invention must be provided at the center thereof 
with a rotation shaft having an agitation impeller with a clearance between the agitation impeller and the inner wall of 
the mixer. The average clearance between the agitation impeller and the inner wall of the mixer is adjusted to from 1 

to 30 mm. Examples of the mixer of this type include Henschel Mixer (Mitsui Miike Machinery Co., Ltd.), High Speed 
40 Mixer (Fukae Powtec Corp.) or Vertical Granulator (POWREX CORP.) Among them, an agitating mixer having a hor- 
izontal mixing cylinder provided with an agitation shaft at the center of the cylinder in which mixing of materials is 
effected by an impeller attached to the agitation shaft, such as Lodige Mixer (Matsuzaka Giken Co., Ltd.) or PLOUGH 
SHARE Mixer (PACIFIC MACHINERY & ENGINEERING Co., Ltd.) is preferred. 

[0025] Although an apparatus to be used in the step (3) is not particularly limited and conventional mixers can be 
45 used therefor, it is preferred to use one of the mixers mentioned for the steps (1 ) and (2). The mixer mentioned for the 
step (2) is more preferably used for the step (3), but the clearance between the agitation impeller and the inner wall of 
the mixer need not be adjusted to from 1 to 30 mm in the step (3). 

[0026] The steps (2) and (3) can be carried out in batchwise operation with using the mixers mentioned above. By 
selecting from among the mixers mentioned above a mixer of the type that continuous feeding and discharging of a 

50 material can be conducted, the steps (2) and (3) can be carried out in continuous operation. 

[0027] When the process of the present invention is carried out in batchwise operation, the steps (1) and (2) or the 
steps (1), (2) and (3) can be carried out in a single apparatus by using the agitation mixer mentioned for the step (2). 
In either cases where the steps (1) and (2) or (1), (2) and (3) are carried out in a single mixer, granulation of the 
detergent material partially proceeds simultaneously with mixing of the detergent material and, by conducting further 

55 agitation, granulation of the mixed detergent material can be completed. When the steps (1), (2) and (3) are carried 
out in a single mixer, the agitation mixer having a horizontal mixing cylinder provided with an agitation shaft at the 
center of the cylinder is particularly preferred. 

[0028] When the process of the present invention is carried out in continuous operation, the steps (1) and (2) can 
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be carried out simultaneously in a single apparatus by using the agitation mixer mentioned for the step (2). Further, 
steps (1) and (2), steps (2) and (3), or steps (1 ).. (2) and (3) may be carried out continuously using a single agitation 
mixer when the agitating mixer having a horizontal mixing cylinder provided with an agitation shaft at the center of the 
cylinder is further provided with a means for dividing the horizontal mixing cylinder at right angles to the agitation shaft 
5 (e.g., a partition plate set inside the horizontal mixing cylinder at right angles to the agitation shaft). 

[0029] The agitation mixer having the aforementioned structures are used in the process of the present invention 
because of the following reasons. 

[0030] When a mixture of a detergent material comprising a nonionic surfactant having weak bonding strength is 
subjected to granulation in a condition according to the present invention, it is possible to form an adhesion layer on 
10 the inner wall of the agitation mixer by rotation of the agitation impeller, thereby high density granules can be produced 
without causing over power of the agitation mixer (over load of the agitating mixer) or decrease in granulation efficiency 

(formation of coarse granules). 

[0031] Such phenomena are considered caused in the following way. 

[0032] In the adhesion layer made of the mixture of the detergent material, a compression degree of a part at the 
15 side of the agitation impeller is increased by contact with the agitation impeller, while a part closer to the inner wall of 

the agitating mixer has a lower compression degree. Thus the adhesion layer has elasticity of a certain extent. Due to 
elasticity of the adhesion layer the detergent material is taken between the adhesion layer and the agitation impeller 
as the impeller rotates and an over load of agitating mixer is not caused. The detergent material taken between the 
adhesion layer and the impeller is compressed and undergone the rolling action by rotation of the impeller, thereby 
20 spheroidization of the detergent material proceeds and the spheroidized detergent materials are peeled off from the 
adhesion layer. The spheroidized detergent materials thus peeled off are undergone the rolling action in the mixing 
area of the agitating mixer and spheroidization thereof further proceeds. 

[0033] Namely, it is considered that an appropriate compression and rolling granulation of the detergent material is 
effected by compression and rolling on the adhesion layer and rolling in the mixing area of the agitating mixer. 

25 [0034] In order to attain such a compression and rolling granulation, it is important that the agitation impeller must 
be provided so as to form a clearance between the agitation impeller and the inner wall of agitating mixer. The average 
clearance of the agitation impeller and the inner wall of the agitating mixer is from 1 to 30 mm, preferably from 3 to 10 
mm. When the average clearance is less than 1 mm, the compression degree of the adhesion layer tends to be too 
high, thereby the agitating mixer tends to bear an over load. On the other hand, when the average clearance is more 

30 than 30 mm, efficiency of compression of the adhesion layer tends to lower thereby a granule size distribution will 
become broad. Further, the period of time required for granulation become longer, thus production efficiency lowers. 
[0035] Conditions suitable for attaining such a granulation are follows. 

(i) Froude number: 

35 

[0036] A Froude number (Fr) defined by the following equation is from 1 to 4, preferably from 1 .2 to 3. 

Fr = V/(R X gf -^ 

40 

whore V is a rotation speed of the tip of the agitation impeller (m/s); R is a radius of gyration of the agitation 
impeller (m); g is the acceleration of gravity. 

[0037] When the Froude number is less than 1 , compression of the detergent material will not be promoted, whereas 
when it is more than 4, the adhesion layer will not be formed sufficiently, thereby the resulting granule size distribution 

45 tends to be broad. 

(ii) Granulation period: 

[0038] A granulation period in batchwise operation or an average retention period in continuous operation required 
50 for attaining a desired granulation is preferably from 0.5 to 20 minutes, more preferably from 3 to 1 0 minutes. 

[0039] When a granulation period is less than 0.5 minute, granulation period is too short, so that granulation control 
for attaining a desired average granule size and bulk density is difficult, whereas it is more than 20 minutes, granulation 
period is too long, thereby the production efficiency lowers. 

55 (3) Feeding amount of the detergent material: 

[0040] Feeding amount of the detergent material is preferably 70 % by volume or less, more preferably from 15 to 
40 % by volume, of the total volume of the agitating mixer. When it is more than 70 % by volume, mixing efficiency of 
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the detergent material in the agitation mixer lowers, thereby the granulation efficiency lowers. 
(4) Temperature: 

5 [0041] The agitating mixer to be used in the present invention is preferably further provided with a jacket. The tem- 
perature of a medium to be circulated in the jacket is preferably from 5 to 40°C, more preferably from 10 to 20°C. By 
circulating the medium of the temperature range, compression and rolling granulation of the detergent material on the 
adhesion layer are promoted and the period for attaining a desired granulation can be shortened, thereby the production 
efficiency Is increased and a granular size distribution becomes narrow. The temperature of the content in the agitating 

10 mixer need not be controlled particularly, and, of the detergent material, powder components can be supplied at room 
temperature and the nonionic surfactant can be supplied at a temperature at which the non ionic surfactant is melting. 
In general, the temperature of the content in the agitating mixer ranges from 30 to 60^*0 with a balance of the temperature 
of the feeding detergent material and the heat by agitation. 

[0042] By employing the conditions above, compression and rolling granulation proceed and the granules of a high 
15 bulk density can be produced. 

[0043] In the practice of the present invention, the inner wall of the agitating mixer may be any of upper, side and 
bottom walls inside the agitating mixer. 

[0044] In the aforementioned detergent material, the spray-dried particulate prepared by spray-drying a slurry using 
a spray dryer is used in order to (1) control bulk density of the nonionic detergent granules and (2) improve oil absorption 
20 of a builder. 

[0045] The spray-dried particulate can be prepared by drying an aqueous slurry of a builder with a conventional 

spray-drying method. 

[0046] The aqueous slurry contains water in an amount of from 30 to BO % by weight, more preferably from 35 to 60 
% by weight, based on the slurry. If necessary, when such spray-dried particulates are prepared, a surfactant selected 
25 from anionic, cationic and nonionic surfactants and other additives may be added in an amount of 40 % by weight or 
less and 5 % by weight or less, respectively, based on the spray-dried particulate. 
[0047] Examples of the other additives include fluorescent dyes or anti-oxidants. 

[0048] Examples of organic or inorganic builders which can be used in the spray-dried particulate will be described 
later. Among them, citrates, polyacrylates and polyethylene glycols are more preferred as the organic builder to be 

30 used in the spray-dried particulate, and sodium tripolyphosphate, sodium carbonate, alumlnosilicates and silicate com- 
pounds having an ion-exchanging ability of 100 or more (in terms of CaC03 mg/g) are more preferred as the inorganic 
builder to be used for the spray-dried particulate. The average particle size of the spray-dried particulate preferably 
ranges from 1 GO to 600 |Lxm, more preferably from 1 50 to 400 |Lim. The average particle size of the spray-dried particulate 
can be measured by subjecting the spray-dried particulates to screening using the standard sieves according to JIS 

35 z 8801 with a vibration for 5 minutes and measuring the weight ratios of the particulates passed each size of the sieves. 
[0049] The organic or inorganic powder builder and the spray-dried particulate are used in a weight ratio of from 5: 
95 to 95:5, preferably from 20:80 to 90:10, more preferably from 60:40 to 90:10. 

[0050] The average particle size of the builder to be used in the process of the present invention preferably ranges 

to from 0.1 to 800 |Lim. When the average particle size of the builder is from 100 |j.m or more, it can be measured by a 
40 similar manner as the particle size of the spray-dried particulate, whereas when the average particle size of the builder 
is 100 |im or less, it can be measured by a method using light-scattering such as a method using a particle analyzer 
(manufactured by Horiba Ltd., for example). 

[0051] Examples of the builders to be used in the process for producing the nonionic detergent granules of the 

present invention include the compounds mentioned below. As the builders to be used in the present invention, the 
45 following compounds are in the form of powders. Further, among those compounds, compounds capable of hydration 
may be used with mixing with water so as to form a hydrated salt. 

[0052] Specific examples of inorganic builders include alkaline salts such as sodium carbonate, potassium carbonate, 
sodium bicarbonate, sodium sulfite, sodium sesquicarbonate, sodium silicate and silicate compounds having an Ion- 
exchanging ability of 1 00 (in terms of CaCOs mg/g) or more, preferably from 1 00 to 500 (in terms of CaC03 mg/g) (e. 
50 g., sodium silica-based and potassium silica-basGd silicate compounds); neutral salts such as sodium sulfate; phos- 
phoric acid salts (preferably alkali metal salt) such as orthophosphates, pyrophosphates, tripolyphosphates, metaphos- 
phates, hexametaphosphates and phytates; as well as the following aluminosilicates (No. 1) to (No. 3). 
[0053] (No. 1) Crystalline aluminosilicates represented by the following formula: 

x' (M20)*Al203*y' (Si02)*w' (HgO) 
wherein M is an alkali metal atom such as sodium and potassium; and x', y' and w' are mol numbers of corre- 
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spending components generally in the following range: 

0.7^x'^1.5 

and 

0.8<y'<6, 

while w' is an arbitrary constant. 
[0054] Among them, a compound represented by the following formula is more preferred: 

NagO-AlgOg-nSiOg-wIHgO 

wherein n is 1 .8 to 3.0 and w is 1 to 6. 
[0055] (No. 2) Amorphous aluminosilicates represented by the following general formula: 

x(M20)-Al203»y(Si02)«w(H20) 

wherein M is sodium and/or potassium atom; and x, y and w are mol numbers of corresponding components in 
the following range: 

0.7<x<1.2 

and 

1 .6<y<2.8, 

while w is an arbitrary integer including 0. 
[0056] (No. 3) Amorphous aluminosilicates represented by the following formula: 

x(M20).Al203«y(Si02)-z(P205)*w(H20) 

wherein M is sodium or potassium atom; and x, y, z and w are mol numbers of corresponding components in the 
following range: 

0.20<x<1.10, 
0.20<y<4.00 

and 

0.001 <z<0.80, 

while w is an arbitrary integer including 0. 
[0057] Particularly preferred compounds among these inorganic builders include sodium tripolyphosphate, sodium 
carbonate, aluminosilicates and silicate compounds having an ion-exchanging ability of 100 (in terms of CaCOs mg/ 
g) or more. 

[0058] Specific examples of organic builders include following compounds. 
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(1) Phosphonic acid salts such as of ethane-1 ,1 -diphosphonic acid, ethane-1 ,2-triphosphonic acid, ethane-1-hy- 
droxy-1 ,1 -diphosphonic acid and derivatives thereof, ethanehydroxy-1 ,1 .2-triphosphonic acid, ethane- 
1 ,2-dicarboxy1 ,2-diphosphonic acid or methanehydroxyphosphonic acid. 

(2) Phosphonocarboxylic acid salts such as of 2-phosphonobutane-1 ,2-dicarboxylic acid, 1 -phosphonobutane- 
5 2,3,4-tricarboxylic acid or a-methylphosphonosuccinic acid. 

(3) Amino acid salts such as of aspartic acid or glutamic acid, 

(4) Aminopolyacetic acid salts such as of nitrilotriacetic acid, ethylenediaminetetraacetic acid or diethylenediamine- 
hexaacetic acid. 

(5) High polymer electrolytes such as polyacrylic acid, polyaconitic acid, polyitaconic acid, polycltraconic acid, 
10 polyfumaric acid, polymaleic acid, polymesaconic acid, poly-a-hydroxyacrylic acid, polyvinyl phosphonic acid, sul- 
fonated polymaleic acid, a maleic anhydride-diisobutylene copolymer, a maleic anhydride-styrene copolymer, a 
maleic anhydride-methylvinyl ether copolymer, a maleic anhydride-ethylene copolymer, a maleic anhydride-ethyl- 
ene crosslink copolymer, a maleic anhydride-vinyl acetate copolymer, a maleic anhydride-acrylonitrile copolymer, 
a maleic anhydride-acrylic acid ester copolymer, a maleic anhydride-butadiene copolymer, a maleic anhydride- 

15 isoprene copolymer, a poly-p-ketocarboxylic acid derived from maleic anhydride and carbon monoxide, an itaconic 

acid-ethylene copolymer, an itaconic acid-aconitic acid copolymer, an itaconic acid-maleic acid copolymer, an 
itaconic acid-acrylic acid copolymer a malonic acid-methylene copolymer, an itaconic acid-f umaric acid copolymer, 
an ethylene glycol-ethyleneterephthalate copolymer, a vinyl pyrrolidone-vinyl acetate copolymer, a 1-butene- 
2,3,4-tricarboxylic acid-itaconic acid-acrylic acid copolymer, a polyester polyaldehyde carboxylic acid having a 

20 quaternary ammonium group, cis-isomer of epoxysuccinic acid, poly[N,N-bis(carboxymethyl)acrylamide], poly(ox- 

ycarboxylic acid), succinic, maleic or terephthalic acid ester of starch, phosphoric acid ester of starch, dicarboxy 
starch, dicarboxymethyl starch, carboxymethyl cellulose or succinic acid esters, 

(6) Non-dissociation high polymers such as polyethylene glycol, polyvinyl alcohol, polyvinyl pyrrolidone, car- 
boxymethyl cellulose or cold water-soluble urethanated polyvinyl alcohol. 

25 (7) Organic acid salts such as carboxymethylated products of diglycolic acid, oxydisuccinic acid, carboxy-methy- 

loxysuccinic acid, cyclopentane-1 ,2,3,4-tetracarboxylic acid, tetrahydrofuran-1 ,2,3,4-tetracarboxylic acid, tetrahy- 
drofuran-2,2,5,5-tetracarboxylic acid, citric acid, lactic acid, tartaric acid, sucrose, lactose, raffinose and the like, 
carboxymethylated pentaerythritol, carboxymethylated gluconic acid, condensation products of a polyhydric alco- 
hol or a sugar with maleic anhydride or succinic anhydride, condensation products of oxycarboxylic acid with maleic 

30 anhydride or succinic anhydride, benzene polycarboxylic acids such as mellitic acid, ethane-1 , 1 ,2,2-tetracarboxylic 

acid; ethene-1 ,1 ,2,2-tetracarboxylic acid, butane-1 ,2,3,4-tetracarboxylic acid, propane-1 ,2,3-tricarboxylic acid, bu- 
tane-1 ,4-dicarboxylic acid, oxalic acid, sulfosuccinic acid, decane-1,10-dicarboxylic acid, sulfotricarbaryl acid, sul- 
foitaconic acid, malic acid, oxydisuccinic acid, gluconic acid, CI\^OS or builder M. 

35 [0059] Preferred compounds among these organic builders are citrates, polyacrylates and polyethylene glycols, more 
preferably trisodium citrate, sodium polyacrylate and polyethylene glycol having a molecular weight of from 4,000 to 
20,000. 

[0060] The porous oil absorbent amorphous silica derivative has a pore volume of from 1 00 to 600 cm^/l 00 g meas- 
ured in the mercury porosimeter method, a specific surface area of from 20 to 700 m^/g measured in the BET method 
40 and an oil absorption of 100 ml/100 g or more measured in the procedure according to JIS K 5101. 

[0061] The oil absorption can be measured by measuring the amount of boiled linseed oil absorbed in the porous 
oil absorbent carrier according to the method specified in JIS K 5101 . 

[0062] The average particle size of the amorphous silica derivative is preferably from 0.5 to 500|Lim as an agglomerate 
and more preferably from 1 to 200 |j,m. Its average particle size can be measured by a similar method as the average 
45 particle size of the builder. 

[0063] Preferred examples are synthetic derivatives having silica as the main structure and containing a secondary 
component such as AlgO^, MgO (M means an alkali metal) or MeO (Me means an alkaline earth metal). In this instance, 
not only a two-element composition but also three-element, four-element and the like compositions may also be used 
preferably. The following three types of amorphous silica derivatives are preferred examples. 

50 

(1-i) Derivatives containing silica as the main component such as Tokusil NR, PR and AL-1 , tradenames, manu- 
factured by Tokuyama Soda Co., Ltd.; Nipsil NS^ Nipsil NA-R and Nipsil ES, tradenames, manufactured by Nippon 
Silica Industrial Co., Ltd.; SIPERNAT 22, SIPERNAT 50 and DUROSIL, tradenames, manufactured by Degussa; 
ZEOSIL 45 and TlXOSIL 38, tradenames, manufactured by KOFRAN CHEMICAL Co., Ltd.; and Carplex 100, 
55 tradename, manufactured by Shionogi & Co., Ltd. 

(1-ii) Derivatives containing calcium silicate as the main component such as HUBERSORB^^ 600 manufactured 
by J.M. Huber Corporation. 

(1-iii) Derivatives containing aluminosilicate as the main component such as Aluminum Silicate P820, tradename, 
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5 



manufactured by Degussa and TlXOLEX 25, tradename, manufactured by KOFRAN CHEMICAL; Co., Ltd. 

[0064] Compounds represented by the following formulae (a) and (b) are particularly preferred. Such compounds 
are possessed of ion -exchanging ability. 

x(M20)-Al203«y(Si02)»w(H20) (a) 



wherein M is an alkali metal such as sodium and potassium and x, y and w are mol numbers of corresponding 
components in the range of 0.2<x<2.0 and 0.5<y<10.0 while w is an arbitrary integer including 0. 



x(MeO)»y(M20)»Al203»z(Si02)»w(H20) (b) 

wherein Me is an alkaline earth metal such as calcium and magnesium, M is an alkali metal such as sodium and 
potassium, and x, y, z and w are mol numbers of corresponding components in the following range: 



0.001 <x<0.1, 

20 

0.2<y<2.0, 



and 

25 



0.5<z<10.0, 



while w is an arbitrary integer including 0. 

3^ [0065] Among these amorphous silica derivatives amorphous aluminosilicates are preferred. 

[0066] The nonionic surfactant to be used in the present invention is not particularly limited but those being in a form 
of liquid or paste at 40'*C and having an HLB of from 9.0 to 16.0 are preferred in view of dirt removal property, foaming 
property and foam-breaking property. The term "HLB" as used herein is defined, for example, in J.TDvies and E.K. 
RideaL Interfacial Phenomena. Academic Press, New York, pp.371 -383(1963), and can be determined by the following 

^ equation: 

HLB -7 + Z(number of hydrophilic groups) 
40 - Z(number of hydrophobic groups) 

[0067] The number of groups of each atomic group to be used in the calculation of HLB are as follows. 

^ Atomic group Number of groups 

Hydrophilic groups : 

ester (sorbitan ring) 6.8 
ester (free) 2.4 
-COOH 2 . 1 

55 
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OH (free) 1.3 

5 -O- 0.5 

OH (sorbitan ring) 0.5 
Lipophilic groups; 

10 

I 

-CH- 0.475 



-CHa- 0.475 

75 

CH3- 0.475 
=CH- 0.475 
2^ Derivative groups: 



25 



•(CH2-CH2-O)- 
■ ( CH2-CH-0 ) - 
CH3 



0.33 
0.15 



[0068] Specific examples of nonionic surfactants to be used in the present invention include a polyoxyethylene alkyi 
30 ether, a polyoxyethylene alkylphenyl ether a polyoxyethylene sorbitan fatty acid ester a polyoxyethylene sorbitol fatty 
acid ester, a polyethylene glycol fatty acid ester, a polyoxyethylene polyoxypropylene alkyI ether, a polyoxyethylene 
castor oil, a polyoxyethylene hydrogenated castor oil, a polyoxyethylene alkylamine, a glycerol fatty acid ester, a higher 
fatty acid alkanolamide, an alky! glycoside or an alkylamine oxide. 

[0069] Of these, it is preferable to use as the main nonionic surfactant a polyoxyethylene alkyI ether of a straight 
35 chain or branched-chain primary or secondary alcohol having from 10 to 20 carbon atoms, preferably from 10 to 15 
carbon atoms, more preferably from 1 2 to 14 carbon atoms, with ethylene oxides in a mean added mol number of from 
5 to 15, preferably from 6 to 12, more preferably from 6 to 10. 

[0070] Although such polyoxyethylene alkyI ethers generally contain a large portion of alkyI ethers having low added 
mol numbers of ethylene oxide, it is preferable to use a type which contains 0 to 3 mol addition products in an amount 

40 of 35 % by weight or less, preferably 25 % by weight or less. 

[0071] The amount of a nonionic surfactant to be blended in the detergent material (a) or (b) used in the present 
invention is in the range of from 10 to 60 % by weight, preferably from 15 to 50 % by weight, based on the detergent 
material. When a nonionic detergent granule is produced using such detergent material, the amount of a nonionic 
surfactant to be blended can be increased by the use of the amorphous silica derivative, but even in that case, amounts 

45 of the nonionic surfactant exceeding 60 % by weight will reduce powder properties, especially fluidity of the resulting 
detergent granules. 

[0072] In the practice of the present invention, a binder may be added either at the time of mixing the detergent 
material or the time of granulating the mixture of the detergent material in order to promote granulation of the detergent 

material. 

50 [0073] Examples of binders to be used at the time of mixing or granulating in the process of the present invention 
include solutions of water soluble polymer such as carboxymethyl cellulose, polyethylene glycol or polycarboxylates 
(e.g., sodium polyacrylate); nonionic compounds such as polyoxyethylene alkyI ethers, fatty acid monoethanolamides, 
fatty acid diethanolamides or polyethylene glycol; and fatty acids, sodium silicate aqueous solution or water. These 
binders may be blended in an amount of preferably from 0.1 to 10 parts by weight, more preferably from 0.5 to 5 parts 

55 by weight, based on 100 parts by weight of a mixture or a granulation product. 

[0074] In the process of the present invention, the surface of granulation product obtained in the step (2) is coated 
with fine particles as a surface coating agent in order to improve fluidity and non-caking ability of the resulting detergent 
granules. 
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[0075] The surface coating agent is added after completion of the granulation step, because the coating agent is 
incorporated into granules when added at early or middle stage of the granulation step and therefore cannot contribute 
to the improvement of fluidity and non-caking property of the granules. 

[0076] The term "after granulation" as used herein means a stage when granules are grown into a predetermined 
mean particle size within the range of from 250 to 1 ,000 |Lim. 

[0077] According to the process of the present invention, for the purpose of improving fluidity and non-caking property 
of granules, the fine particles for coating the surface of granules may be blended in an amount of from 0.5 to 30 parts 
by weight, preferably from 1 to 25 parts by weight, based on 100 parts by weight of the granulation product obtained 
in the step (2). A mean primary particle size of the fine particles is preferably 10 pm or less. As the surface coating 
agent, aluminosilicates, especially those having a mean primary particle size of 10p.m or less may preferably be used, 
because such salts act as a calcium ion scavenger at the time of washing. Also useful as the surface coating agent 
include inorganic fine particles of silicate compounds such as silicon dioxide, bentonite, talc, clay or amorphous silica 
derivatives, each of which has a mean primary particle size of 10 iLim or less. Preferred and specific examples of the 
silicate compound such as aluminosilicates and amorphous silica derivatives include those mentioned above in relation 
to the inorganic builder and the porous oil absorbing carrier Further, metal soap having a mean primary particle size 
of 10 |LLm or less can also be used as the surface coating agent. If the amount of the surface coating agent to be added 
to the granulation product is smaller than 0.5 part by weight, detergent granules of good fluidity is hardly obtained, 
whereas if the amount exceeds 30 parts by weight, fluidity of the resulting detergent granules is reduced and generation 
of dust is caused, which spoils the feel at use of the detergent granules. 

[0078] The mean primary particle size of the fine particles can be measured by a method using light-scattering such 
as a method using a particle analyzer (manufactured by Horiba, Ltd., for example), or by the observation with a micro- 
scope. 

[0079] According to the process of the present invention, the following various additive agents may be used during 
the step (1), (2) or (3) or after the step (3) of the process. 



(1) Bleaching agents: 



[0080] Specific examples include sodium percarbonate, sodium perborate and sodium sulfate-hydrogen peroxide 
addition compounds. 



(2) Enzymes (which can exhibit their activities during washing): 



[0081] Examples of enzymes applicable to the present invention in terms of its reactivity include hydrolases, hydras- 
es, oxidoreductases, desmolases, transferases and isomerases. Particularly preferred are hydrolases such as pro- 
teases, esterases, carbohydrases and nucleases. 

[0082] Specific examples of proteases include pepsin, trypsin, chymotrypsin, collagenase, keratinase, elastase, sub- 
tilicin, BPN, papain, bromelain, carboxypeptidases A and B, aminopeptidase and aspergillopeptidases A and B. 
[0083] Specific examples of esterases include gastric lipase, pancreatic lipase, plant lipases, phospholipases, cholin 

esterases and phosphatases. 

[0084] Specific examples of carbohydrases include cellulase, maltase, saccharase, amylase, pectinase, lysozyme, 
a-glycosidase and p-glycosidase. 



(3) Blueing agents: 



[0085] Various types of blueing agents may also be blended when required. For example, compounds having the 
following structures (I) and (II) may be used preferably: 



(I) 



N 



N 



(SO, H) 
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[0086] In this formula, D is a residue of a blue or purple monoazo, dis-azo or anthraquinone dye; X and Y are an 
aliphatic amino group which may be substituted by a hydroxyl group, an amino group, a sulfonic group, a carboxylic 
group or an alkoxyl group, and an aromatic or alicyclic amino group which may be substituted by a halogen atom, a 
hydroxyl group, a sulfonic group, a carboxylic group, a lower alkyi group or a lower alkoxyl group; R is a hydrogen atom 
5 or a lower alky! group, provided that, when R is a hydrogen atom, (1 ) X and Y are not hydroxyl groups or alkanolamino 
groups at the same time and (2) one of X and Y is not hydroxyl group when the other is an alkanolamino group; and 
n is an integer of 2 or more. 



10 



15 



D-NR-C 



(II) 



20 [0087] In this formula, D is a residue of a blue or purple azo or anthraquinone dye; and X and Y are the same or 
different alkanolamino residues or hydroxyl groups. 

(4) Anti-caking agents: 

25 [0088] Specific examples include paratoluene sulfonates, xylene sulfonates, acetates, sulfosuccinates, talc, powder 
silica, clay, calcium silicates (for Instance, Microcell, tradename, manufactured by Johns Manvill) or magnesium oxide. 

(5) Antioxidants: 

30 [0089] Specific examples include tert-butyl-hydroxytoluene, 4,4'-butylidene-bis(6-tert-butyl-3-methylphenol), 2,2'- 
butylidene-bis(tert-butyl-4-methylphenol), monostyrenated cresol, distyrenated cresol, mono-styrenated phenol, dis- 
tyrenated phenol or 1,1'-bis(4-hydroxyphenyl)cyclohexane, 

(6) Fluorescent dyes: 

35 

[0090] Specific examples include 4,4'-bis(2-sulfostyryl)biphenyl salts, 4,4'-bis(4-chloro-3-siilfostyryl)-biphenyl salts, 
2-(styrylphenyl)naphthothiazole derivatives, 4,4'-bis-(triazole-2-yl)stilbene derivatives and bls(triazinylamino)stilbene 
disulfonic acid derivatives. These compounds may be contained in the composition alone or as a mixture of two or 
more in an amount of from 0 to 1 % by weight. 

40 

(7) Photo-activation bleaching agents: 

[0091] One or two of sulfonated aluminum phthalocyanine and sulfonated zinc phthalocyanine may be contained in 
the composition in an amount of from 0 to 0.2 % by weight. 

45 

(8) Perfumes: 

(9) Re-contamination preventing agents: 

50 [0092] Specific examples include polyethylene glycol, polyvinyl alcohol, polyvinyl pyrrolidone or carboxymethyl cel- 
lulose. These compounds may be contained in the composition alone or as a mixture of two or more in an amount of 
from 0.1 to 5 % by weight. 

(10) Surface active agents: 

55 

[0093] Specific examples include anionic surface active agents such as alkylbenzene sulfonates, alkyI or alkenyl 
ether sulfates, alkyI or alkenyl sulfates, a-olefin sulfonates, a-sulfo fatty acid salts or ester salts, alkyI or alkenyl ether 
carboxylates or soap; ampholytic surface active agents such as carbobetaine or sulfobetaine; and cationic surface 
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active agents such as di-long chain quaternary amnnoniunn salts, 

[0094] The process of the present invention nnakes it possible to produce detergent granules from various detergent 
materials without suffering from narrow compositional restrictions which has been encountered in the granulation meth- 
od using hydration of washing salts or in attaining steady operation for the solidifying/crushing method for attaining 
5 steady operation. 

[0095] The nonionic detergent granules to be produced in the process of the present invention have a bulk density 

of from 0.6 to 1 .2 g/ml and may preferably have the following properties; 

(1) Bulk density: preferably from 0.7 to 1.0 g/ml. 

10 If the density exceeds 1 .2 g/ml, it would result in poor solubility of the detergent granules. 

The bulk density can be measured by a method as defined by JIS K 3362. 

(2) Mean particle size: from 250 to 800 ^m, preferably from 300 toBOO^im (the mean particle size can be measured 
in a similar manner as the particle size of the spray-dried particulate). 

If the size is smaller than 250 jam, generation of dust would be caused, whereas if the size is larger than 800 
15 iim, it would result in poor solubility of the detergent granules. 

(3) Fluidity: 10 seconds or less when evaluated by measuring the time required for dropping of 100 ml of powder 
from a hopper for the measurement of bulk density as defined by JIS K 3362. 

If the fluidity exceeds 10 seconds, handling property of the detergent granules deteriorates. 

(4) Non-caking property: 90 % or more of sieve permeability defined below. 

20 If non-caking property (permeability) is less than 90%, the detergent granules will cause caking during storage. 

[0096] Though mean particle size of granules obtained by the aforementioned step (2) ranges from 250 to 1 ,000 ^m, 
the nonionic detergent granules of the present invention may preferably have a mean particle size of from 250 to 800 
ILxm. The process of the present invention has another advantage in that aggregated granules once formed during the 
25 granulation step are cracked and separated into granules of proper size during the subsequent surface coating step 
in which the surface of the granulation product is coated with fine particles having a mean particle size of 1 0 |im or less. 
[0097] The nonionic detergent granules obtained in the process of the present invention may be used in combination 
with a granular detergent in which an anionic active agent is used as a main base material. 
[0098] The following examples are provided to illustrate the invention further in detail. 

30 

REFERENCE EXAMPLE 1 

[0099] A Lodige Mixer (20 liter capacity; the average clearance between the agitation impeller and the inner wall of 
the mixer: 5.0 mm; manufactured by Matsuzaka Giken Co., Ltd.) was charged with 20 parts by weight of zeolite 4A 
35 and 65 parts by weight of sodium carbonate, and agitation by the main shaft (200 rpm) and a chopper (4,000 rpm) was 
started. To this was added 15 parts by weight of a nonionic surfactant over one minute, and the agitation was stopped 
at the 4 minutes later. Thereafter, 15 parts by weight of zeolite 4A was added to the resulting granules and agitation 
was conducted for 30 seconds, followed by discharging the content in the mixer In this instance, total charge of the 
materials was 4 kg. 

40 [01 00] The bulk density, the mean particle size, the fluidity and the non-caking property of the granules thus obtained 
were measured in the following manner 

[0101] The bulk density was measured by a method as defined by JIS K 3362. 

[0102] The mean particle size was measured in a similar manner as the particle size of the spray<iried particulate. 

[0103] The powder fluidity was evaluated by measuring the time required for dropping of 100 ml of powder from a 
45 hopper for the measurement of bulk density as defined by JIS K 3362, and by judging the fluidity as good when the 
time required is short. 

[0104] The non-caking property was measured according to the following test method: 

(1) Prepare a box with its upper side remained open (10.2 cm in length, 6.2 cm in width and 4 cm in height) with 
50 a sheet of a filter paper (Toyo No. 2), and fix the corners using a stapler. 

(2) Charge the box with 50 g of a sample, and put 15 g in weight of an acryl resin plate and 250 g in weight of a 
lead plate (or iron plate) on the charged sample. 

(3) Judge the caking condition after 7 days of standing of the sample in a thermo-hygrostat oven at a temperature 
of 30°C and at a humidity of 80 %. 

55 

[0105] In this instance, the non-caking property was judged by gently pouring the thus treated sample on a wire 
gauze (or a screen, 5 mm/5 mm mesh), measuring weight of powder passed through the wire gauze and calculating 
a permeability of the sample with the following formula. 
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Permeability (%) = woiqht (q) of passed powdor ^ 
' ^ ' total weight (g) of sample 

[0106] The results are shown in Table 1 . 
COMPARATIVE EXAMPLE 1 

[0107] A Nauta Mixer, the screw of which was not located at the center thereof (30 liter capacity, nnanufactured by 
Hosokawa Micron Corp.), was charged with 20 parts by weight of zeolite 4A and 65 parts by weight of sodium carbonate, 
and agitation was started (20 rpm). To this was added 15 parts by weight of a nonionic surfactant over 5 minute, and 
the contents in the mixer were discharged after 15 minutes of agitation. In this instance, total charge of the materials 
was 5 kg. Physical properties of the thus obtained sample were evaluated in the same manner as in Example 1. The 
results are shown in Table 1 . 

COMPARATIVE EXAMPLE 2 

[0108] A V blender was charged with 100 parts by weight of the granules obtained in Comparative Example 1 and 
15 parts by weight of zeolite 4A. After mixing for 5 minutes, the contents in the blender were discharged. In this instance, 
total charge of the materials was 5 kg. Physical properties of the thus obtained sample were evaluated in the same 
manner as in Example 1. The results are shown in Table 1 . 
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Nonionic Surfactant 
(part by weight) 

Polyoxyethylene dodecyl ether 
(SOP* = 8; ielting point: 15°C; 
HLB: 10.14) 

Builder 



(part by weight) 

Zeolite 4A (mean particle size: 3 p) 

Sodium carbonate 

(mean particle size: 290 nm) 



TABLE 1 



Ref. Example 

1 



15 



20 
65 



Comparative 
Example 
1 2 



15 



15 



20 20 
65 65 
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EXAMPLE 1 

[0109] A Lodige Mixer (20 liter capacity; the average clearance between the agitation impeller and the inner wall of 
the mixer: 5.0 mm; manufactured by Matsuzaka Giken Co., Ltd.) was charged with 20 parts by weight of zeolite 4A, 

5 40 parts by weight of sodium carbonate and 10 parts by weight of the amorphous aluminosilicate 
(0.8Na2O»Al2O3«6.5SiO2), and agitation with the main shaft (200 rpm) and a chopper (4,000 rpm) was started. To this 
was added 30 parts by weight of a non ionic surfactant over one minute, and the agitation was stopped at the 4 minutes 
later. Thereafter, 15 parts by weight of zeolite 4A was added to the resulting granulation product and agitation was 
conducted for 30 seconds, followed by discharging the contents in the mixer In this instance, total charge of the ma- 

10 terials was 4 kg. 

[0110] Bulk density, mean particle size, fluidity and non-caking property of granules thus obtained were measured. 

The results are shown in Table 2. 

EXAMPLE 2 

75 

[0111] A granular sample was prepared in the same manner as in Example 1 except that the composition shown in 
Table 2 was used, and physical properties of the sample were evaluated in the same manner as in Example 1. The 
results are shown in Table 2. 

20 EXAMPLE 3 

[0112] A granular sample was prepared in the same manner as in Example 1 except that the composition shown in 
Table 2 was used, and physical properties of the sample were evaluated in the same manner as in Example 1. The 
results are shown in Table 2. 

25 

COMPARATIVE EXAMPLE 3 

[0113] A Nauta Mixer (30 liter capacity, manufactured by Hosokawa Micron Corp.) was charged with 20 parts by 
weight of zeolite 4A, 40 parts by weight of sodium carbonate and 1 0 parts by weight of the amorphous aluminosilicate 
30 used in Example 1 , and agitation was started (20 rpm). To this was added 30 parts by weight of a nonionic surfactant 
over 8 minute and agitation was conducted for 15 minutes, followed by discharging the contents in the mixer In this 
instance, total charge of the materials was 5 kg. Physical properties of the thus obtained sample were evaluated in the 
same manner as in Example 1 . The results are shown in Table 2. 

35 COMPARATIVE EXAMPLE 4 

[0114] A V blender was charged with 100 parts by weight of the granules obtained in Comparative Example 3 and 
15 parts by weight of zeolite 4A and the contents in the blender were mixed for 5 minutes, followed by discharging the 

content in the mixer. In this instance, total charge of the materials was 5 kg. Physical properties of the thus obtained 
40 sample were evaluated in the same manner as in Example 1 . The results are shown in Table 2. 
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EXAMPLE 4 (not part of the invention) 

[01 15] A slurry containing 50 % by weight of water was subjected to spray-drying to obtain the spray-dried particulate 
having the following composition. 

5 



Zeolite 4A 


1 3.9 parts by weight 


Sodium carbonate 


5.0 parts by weight 


Carboxymethyl cellulose 


0.1 part by weight 


Moisture 


1 .0 part by weight 



[0116] A Lodige Mixer (20 liter capacity; the average clearance between the agitation impeller and the inner wall of 

the mixer: 5.0 mm; manufactured by Matsuzaka Giken Co., Ltd.) was charged with 20 parts by weight of the thus 
prepared spray-dried particulate, 25 parts by weight of zeolite 4A and 40 parts by weight of sodium carbonate, and 
agitation with the main shaft (200 rpm) and a chopper (4,000 rpm) was started. To this was added 1 5 parts by weight 
of a nonionic surfactant over one minute, and the agitation was stopped at the 4 minutes later Thereafter, 15 parts by 
weight of zeolite 4A was added to the resulting mixture and agitation was conducted for 30 seconds, followed by 
discharging the contents in the mixer In this instance, total charge of the materials was 4 kg. 

[0117] Bulk density, mean particle size, fluidity and non-caking property of granules thus obtained were measured, 
with the results shown in Table 3. 

EXAMPLE 5 (not part of the invention) 

[0118] A slurry containing 50 % by weight of water was subjected to spray drying to obtain spray-dried particulate 
having the following composition. 



Zeolite 4A 


129 


parts by weight 


Sodium carbonate 


5.0 


parts by weight 


Fatty acid sodium salt 


1.0 


part by weight 


Carboxymethyl cellulose 


0.1 


part by weight 


Moisture 


1.0 


part by weight 



[0119] Nonionic detergent granules were prepared in the same manner as in Example 4 except that the spray-dried 
particulate was replaced by 20 parts by weight of the thus prepared spray-dried particulate, and physical properties of 
the granules were evaluated in the same manner as in Example 4. The composition employed and the results of the 
evaluation are shown in Table 3. 

EXAMPLE 6 

[0120] Nonionic detergent granules were prepared in the same manner as in Example 4 except that an amorphous 
aluminosilicate (0.8Na2O»Al2O3»6.5SiO2; pore volume, 310 cm^/iOO g; specific surface area, 153 m^/g; oil absorption, 

245 ml/100 g) was further added, and physical properties of the granules were evaluated in the same manner as in 
Example 4. The composition employed and the results of the evaluation are shown in Table 3. 

EXAMPLE 7 

[0121] Nonionic detergent granules were prepared in the same manner as in Example 4 except that the spray-dried 
particulate prepared in Example 5 and the amorphous aluminosilicate used in Example 6 were used, and physical 
properties of the granules were evaluated in the same manner as in Example 4. The composition employed and the 
results of the evaluation are shown in Table 3. 

COMPARATIVE EXAMPLE 5 

[0122] A Nauta Mixer (30 liter capacity, manufactured by Hosokawa Micron Corp.) was charged with 40 parts by 
weight of zeolite 4A and 45 parts by weight of sodium carbonate, and agitation was started (20 rpm). To this was added 
15 parts by weight of a nonionic surfactant spending 5 minute and and agitation was further conducted for 15 minutes, 
followed by discharging the contents in the mixer. In this instance, total charge of the materials was 5 kg. Next, a V 
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blender was charged with 1 00 parts by weight of the thus prepared granules and 1 5 parts by weight of zeolite 4A and 
agitation was conducted for 5 minutes, followed by discharging the contents in the blender. In this instance, total charge 
ot the materials was 5 kg. Physical properties of the thus obtained granules were evaluated in the same manner as in 
Example 4. The results are shown in Table 3. 

COMPARATIVE EXAMPLE 6 

[0123] Nonionic detergent granules were prepared in the same manner as in Comparative Example 5 except that 
the amorphous aluminosilicate used in Example 6 was further added, and physical properties of the granules were 
evaluated in the same manner as in Example 4. The composition employed and the results of the evaluation are shown 
in Table 3. 
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TABLE 3 

Comparative 

Example Example 

^* 1 5 6 



Nonionic Surfactant 
(part by weight) 



Polyoxyethylene dodecyl ether 

(EOP* = 0; melting point: 15°C; 15 15 30 30 15 30 

HLB: 10.14) 

Builder 

(part by weight) 

Zeolite 4A (mean particle size: 3 p) 25 25 20 20 40 35 

Sodium carbonate 

(mean particle size: 290 p) 40 40 20 20 45 25 

Spray-Dried Particulate 
(part by weight) 

Zeolite 4A 13.9 12.9 13.9 12.9 

Sodium carbonate 5.0 5.0 5.0 5.0 

Sodium fatty acid 

(average carbon number: 18) - 1.0 - 1.0 - 

CMC-Na 0.1 0.1 0.1 0.1 

Moisture 1.0 1.0 1.0 1.0 
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TABLE 3 (CONT^Dl 



Porous Oil Absorbing Carrier 

Amorphous aluniinosilicate 
(pore volume: 310 cinVlOOg; 
specific surface area: 153 mVgi 
oil absorption: 245 ml/lOOg) 

Surface Coating Agent 
(part by weight) 

Zeolite 4A 

(mean primary particle size: 3 \m) 
Spray-Dried ParLiculate 

Bulk density (g/ml) 

Mean particle size (nm) 
Froude Number [Fr) 
Nonionic Detergent Granules 

Bulk density (g/ml) 

Mean particle size (|im) 

Fluidity (src. ) 



Comparative 

Example 

i!!* J- X. _L X 



Example 



10 



10 



10 



15 



15 



0.70 0.43 
210 220 
2.6 2.6 



15 

0.70 
210 
2.6 



15 



15 



0.81 0.72 0.8C 
390 410 405 
7.7 7.8 7.6 



Non-caking property (perraeability(l) ) 100 100 



100 



15 

0,43 
220 
2.6 



0.70 0.67 0.64 

420 240 230 

7,8 ** ** 

100 63 69 



Notes; *: EOF means added lean mol numbers of ethylene oxide. 
**: Not dropped 

Examples 4 and 5 are not part of the invention 
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3 kg/cm2). 

[0125] The thus mixed detergent materials were continuously charged into Lodige Mixer KM-150D (150 1 capacity; 
the average clearance beteween the agitation impeller and the inner wall of the mixer: 5.5 mm; manufactured by 
Matsuzaka Giken Co.. Led.) and granulated with a main shaft rotating speed of 100 rpm, a chopper rotation of 3,440 

5 rpm and a mean residence time of 3.5 minutes. 

[0126] Next, 100 parts by weight of the thus granulated detergent material and 15 parts by weight of zeolite 4A were 
continuously charged into a continuous mixer (manufactured by Kao Corp.; 40 liter capacity) which has similar structure 
to the aforementioned Lodige Mixer and mixed with a main shaft rotating speed of 1 30 rpm, a chopper rotation of 4,000 
rpm and a mean residence time of 0.75 minute. 

10 [01 27] Bulk density, mean particle size, fluidity and non-caking property of the thus obtained granules were measured. 
The results are shown in Table 4. 

EXAMPLE 8 (not within the scope of the invention) 

75 [0128] The process of REF. Example 2 was repeated except that the detergent materials shown in Table 4 were 

charged, and physical properties of the resulting granules were evaluated in the same manner as in REF. Example 2. 
The composition employed and results of the evaluation are shown in Table 4. 

EXAMPLE 9 

20 

[0129] The process of REF. Example 2 was repeated except that the detergent materials shown in Table 4 were 
charged, and physical properties of the resulting granules were evaluated in the same manner as in RER Example 2. 
The composition employed and results of the evaluation are shown in Table 4. 



24 



EP 0 513 824 B1 



o 

CO 



o 



O 
CN 



X 



in 



un 

04 



o 



X 
p-i 



in 

CN 



o 

cd 



-p 

•H 

03 

U 
fd 



Q) in 

^ rH 



o 



o 
a 

CP 

c 



Q) 
Q) 0) 

-^ e 
^ --^ 

-P 00 ,-1 

Q) 

>i II o 

O -K 

.H o cn 

o W i4 



5-; 
0 

r-l 

PQ 















w 










QJ 










iH 


O 








U 




0) 






•H 


CN 




CO 




+J 




(d 






U 






Q) 




fd 


CD 




rH 








u 


a — 










B -P 




c 




■P 


(d x: 




(d 


-P 


u 






(D 


fd Q) 


fd 








c; ^ 


a. 


Q) 


—J 




o u 




c > 


Q) 






X3 








U -u) 










rd 5^ 










O fd 


u 


Q) 








a 


M -P 




-p 




1 


fd M 






P 


>^ 


cd 


U 


.-! 


•H fd 


fd 




<d 


0 


-d Q) 


u 




a. 


cu 


o H 


a 






Cs3 


CO ^ 


CO 





25 



EP 0 513 824 B1 



10 



Q) ^ 



iH O 



in 



75 



20 



25 



IS 
O 

u 



pa 

PQ 

< 

Eh 



X 
p-i 



CN 



30 



35 



40 



+J 
(0 

I— [ 

::J 
u 

+J 

fd 

(U 
■H 

Q 
I 

fd 
a 

CO 



4-) 



U fd 



■H 

o c 

fd O 

>^ M 

4^ fd 

+J u 
fd 



•H 

-o 

O 
CO 



fd 

0) 

> 

fd 



fd 
I 

u 
:^ 
u 



o 



u 

OJ 
•H 

U 

fd 
a 

XI 

o 



o 

:^ 
o 
u 
o 



4-J 
•H 

XX 
fd 



tn 
o 
o 

in 



CM 



fd 

•H 

tn o 

O r-f 



cd 



0) 
E 
:3 

tn ^ 
0 

O > 
x: 

a, 0) 

O O 



fd -p 

QJ 'H 

M U 

fd 

OJ (d 

u u 
(d 

^-1 tn 



P 

w XI 
M 

U O 
•H 

M-l X 

•H td 
u 

OJ rH 

a Oi-H 
tn o 



-p 

OJ 
tr 

<: 

fd 
o 
u 



0) 

u 
fd 

V-l 

tn 



4J 

X 

-M 
M 

fd 



IT) 



0 

tn 
OJ 
u 

(d 

>1 
u 
fd 
S 

•H 

u 



o 

CS3 



45 



50 



55 



26 



EP 0 51 3 824 B1 







Q 








Eh 






X 


o 


pq 


u 






W 


















CO 




<^ 




Eh 





00 



o 

CN 



O 

eg 



in 



in 



in 



O 

CO 



tn 



LD 



in 



Q) 
















■P 
















fd 


.—1 


0 












.-H 


B 


N 
















•H 












O 




W 












•H 




















0) 












u 


>^ 
















-P 


u 




0) 








O. 


•H 

to 


ti 


er 


nc 










c 


u 


XI 


QJ 








cu 


o 






XJ 










TJ 


a 




-H 








}-l 








cn 








Q 


M 






0) 




CN 


ro 


1 










c 












-o 














:^ 


:3 








a 








o 






QJ 


0) 


a 






u 






P 


p 


CO 












CO 







o 


in 




o 












o 


- 






CO 






(U 












xJ 




























« 




in 

• 




o 




o 


o 




o 








o 




o 












r-l 


<D 












rH 












>^ 




in 








x: 




00 












• 




• 




0) 




o 


in 




o 












o 












1-H 


o 












CO 












M 












0 










' — ^ 


X5 












E 










■ ' 


7^ 


































-P 


rH 










-H 


o 










r-H 












•H 












rQ 














<T3 












(U 












rr 










t 1 














XJ 










M-l 




I— 1 








"■^^ 


XJ 


P 










XI 


C 


' ^ 






>^ 


id 


fd 


1— 1 






P 




J~i 




N 




M 


tn 










0) 


c 




U* 


(/} 






fd 


P 








o 


0) 


c 




Q) 


o 








>i 




QJ 






D 




u 


w 








•H 


■H 




tn 


o 


(U 


to 


P 




c 


w 


P 


C 




>i 


•H 




03 


(U 


rd 


p 


>^ 




D 


XJ 




•H 


fd 










TD 


u 




U 






•H 


1 






rH 


fd 


:3 


c: 




C 




CD 




o 




o 










CO 












0 












4-> 


o 










O 





















o 








4-1 












> 
























M-H 




o 












o 




u 






o 

•H 


L the 




♦1— I 


tn 
















ro 


-M 


o 


O 


CM 


ti 


Al 






00 


6 








rd 






s 


00 






X 


o 


U4 




ro 







[0130] In all Examples 1 to 9, formation of an adhesion layer of the detergent material was found between the inner 
wall of the mixing vessel of the mixer and the agitation impeller when inside of the mixer is observed during the gran- 
ulation step through a nozzle area on the upper side of the mixer. 

[0131] As has been described in the foregoing, the nonionic detergent granules containing a nonionic surfactant in 
a high content and having high bulk density and excellent powder fluidity and non-cal<ing property can be produced in 
the process of the present invention with less suffering from compositional restrictions of the material. 



Claims 



1 . A process for producing nonionic detergent granules having a bulk density of from 0.6 to 1 .2 g/ml which comprises 
the following steps (1) to (3): 
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(1) mixing a detergent material selected from the following (a) and (b): 

(a) a detergent material comprising from 20 to 89 parts by weight of a builder, from 1 to 20 parts by weight 
of a porous oil absorbent amorphous silica derivative and from 10 to 60 parts by weight of a nonlonic 

5 surfactant; 

(b) a detergent material comprising from 20 to 89 parts by weight of a mixture of a builder and a spray- 
dried particulate wherein a weight ratio of the builder to the spray-dried particulate is from 5:95 to 95:5, 
from 1 to 20 parts by weight of a porous oil absorbent amorphous silica derivative, and from 1 0 to 60 parts 

10 by weight of a nonlonic surfactant; 

wherein said builder is an organic or inorganic powder builder, said spray-dried particulate Is obtained 
by spray-drying a slurry comprising an organic or morganlc builder, and said porous oil absorbent silica de- 
rivative has a pore volume of from 100 to 600 cm^/lOO g measured In the mercury porosimeter, a specific 
15 surface area of from 20 to 700 m^/g measured in the BET method and an oil absorption of 100 ml/100 g or 

more according to JIS K 5101; 

(2) granulating a mixture obtained in said step (1 ) by agitating in a mixer provided at the center position thereof 
with a rotation shaft having an agitation Impeller, wherein the average clearance between the agitation Impeller 

20 and the inner wall of the mixer Is from 1 to 30 mm and the agitation is carried out In a condition to give a Froude 

number of from 1 to 4, and wherein the agitation impeller agitates the mixture to form an adhesion layer of 
said mixture on said inner wall of said mixer so as to increase a bulk density of granules of the mixture; and 

(3) mixing the granules obtained in said step (2) with fine particles to thereby coat the surface of the granules 
25 with the fine particles. 

2. A process of claim 1 , wherein said fine particles are mixed in said step (3) In an amount of from 0.5 to 30 parts by 
weight. 

30 3. A process of claim 1 , wherein granulation in said step (2) is carried out for 0.5 to 20 minutes. 

4. A process of claim 1 , wherein said agitating mixer In said step (2) is an agitating mixer having a horizontal mixing 
cylinder provided with an agitation shaft at the center of the cylinder in which mixing of materials is effected by an 
impeller attached to the agitation shaft. 

35 



5. 


A process of claim 


1, 


wherein said step (1) and (2) are carried out in a single apparatus. 


6. 


A process of claim 


1, 


wherein said steps (1), (2) and (3) are carried out in a single apparatus. 


7. 


A process of claim 


1, 


wherein said steps (1), (2) and (3) are carried out in batchwise operation. 


8. 


A process of claim 


1, 


wherein said steps (1), (2) and (3) are carried out in continuous operation. 


9. 


A process of claim 


1, 


wherein said steps (1) and (2) are carried out simultaneously in a single apparatus. 



45 

10. A process of claim 1, wherein said nonlonic surfactant is a polyoxyethylene alkyi ether of a straight-chain or 
branched, primary or secondary alcohol having from 10 to 20 carbon atoms with ethylene oxides in a mean added 
mol number of from 5 to 1 5. 

50 11. A process of claim 1 , wherein said builder is a compound or a mixture of two or more of compounds selected from 
sodium tripolyphosphate, sodium carbonate, alumino-silicates, silicate compounds having an ion-exchanging abil- 
ity of 100 or more in terms of CaCOg mg/g, citrates, polyacrylates and polyethylene glycols. 

12. A process of claim 1, wherein said spray-dried particulate is prepared by spray-drying a slurry comprising water 
55 and a compound or a mixture of two or more of compounds selected from sodium tripolyphosphate, sodium car- 

bonate, aluminosilicates, silicate compounds having an ion -exchanging ability of 100 or more in terms of CaCOQ 
mg/g, citrates, polyacrylates and polyethylene glycols. 
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13. A process of claim 1 , wherein said amorplious silica derivative is an amorphous aluminosilicate. 

14. A process of claim 1 , wherein said fine particles have a mean primary particle size of 10 jim or less. 

15. A process of claim 14, wherein said fine particles having a mean primary particle size of 10 jim or less are a 
compound or a mixture of two or more of silicate compounds selected from aluminosilicates and amorphous silica 

derivatives. 

16. A process of claim 1 , wherein said nonionic detergent granules have a mean particle size of from 250 to 800 |Lxm. 

17. A process of claim 1, wherein said nonionic detergent granules have a fluidity of 10 seconds or less. 

18. A process of claim 1 , wherein said nonionic detergent granules have a non-caking property of 90 % or more in 
terms of the sieve permeability. 



Patentanspruche 

1. Verfahren zur Erzeugung von nicht-ionischen Detergenzkornchen mit einer Schuttdichte von 0,6 bis 1,2 g/ml, 
umfassend die folgenden Schritt (1) bis (3): 

(1) Mischen eines Detergenzmaterials, ausgewahit aus den folgenden (a) und (b): 

(a) ein Detergenzmaterial, umfassend von 20 bis 89 Gew. -Telle eines Aufbaustoffes, von 1 bis 20 Gew.- 
Teilen eines porosen olabsorbierenden, amorphen Silica-Derivates und von 10 bis 60 Gew.-Teilen eines 
nicht-ionischen oberflachenaktiven Mittels; 

(b) ein Detergenzmaterial, umfassend von 20 bis 89 Gew.-Teilen einer Mischung aus einem Aufbaustoff 
und einem spruhgetrockneten kornigen Material, worin das Gewichtsverhaltnis des Aufbaustoffes zu dem 
spruhgetrockneten Matenal von 6:95 bis 95:5 ist, von 1 bis 20 Gew.-Teilen eines porosen, olabsorbieren- 
den, amorphen Silica-Derivates und von 10 bis 60 Gew.-Teilen eines nicht-ionischen oberflachenaktiven 
Mittels; 

worin das Aufbaumaterial ein anorganisches oder organisches Pulveraufbaumaterial ist, wobei das spriihge- 
trocknete kornige Material durch Spruhtrocknen einer Aufschlammung, umfassend ein organisches oder an- 
organisches Aufbaumaterial, erhalten ist und das porose, olabsorbierende Silica-Derivat ein Porenvolumen 
von 100 bis 600 cm^/100 g, gemessen In dem Quecksilber-Poroslmeter, eine speziflsche Oberflache von 20 
bis 700 m^/g, gemessen durch das BET-Verfahren, und eine Olabsorption von 1 00 ml/1 00 g oder mehr gemaG 
JIS K5101 hat; 

(2) Granulieren einer Mischung, erhalten in dem Schritt (1), durch Ruhren in einem Mischer der an der Mit- 
telposition davon mit einem Rotationsschaft mit einem Ruhrflugel versehen ist, worin der durchschnittliche 
Abstand zwischen dem Ruhrflugel und der Innenwand des Mischers von 1 bis 30 mm ist und das Ruhren so 
durchgefuhrt wird, da3 eine Froude-Zahl von 1 bis 4 erhalten wird, und worin der Ruhrflugel die Mischung 
ruhrt, unter Bildung einer Adhasionsschicht der Mischung an der Innenwand des Mischers, zur Erhohung der 
Schuttdichte der Kornchen der Mischung; und 

(3) Mischen der Im Schritt (2) erhaltenen Kornchen mit felnen Tellchen, um dadurch die Oberflache der Korn- 
chen mit den feinen Teilchen zu beschichten. 

2. Verfahren nach Anspruch 1 , worin die feinen Teilchen in dem Schritt (3) in einer Menge von 0,5 bis 30 Gew.-Teilen 
vermischt werden. 

3. Verfahren nach Anspruch 1 , worin das Granulieren im Schritt (2) fur 0,5 bis 20 min durchgefuhrt wird. 

4. Verfahren nach Anspruch 1 , worin der Ruhrmischer im Schritt (2) ein Ruhrmischer mit einem horizontalen Mlsch- 
zylinder ist, der mit einem Ruhrschaft an der Mitte des Zylinders versehen ist, worin das Mischen der Materialien 
durch einen mit dem Ruhrschaft verbundenen Ruhri'lugel bewirkt wird. 
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5. Verfahren nach Anspruch 1, worin der Schritt (1) und (2) in einer einzelnen Aniage durchgefuhrt werden. 

6. Verfahren nach Anspruch 1, worin die Schritte (1), (2) und (3) in einer einzelnen Aniage durchgefuhrt werden. 

7. Verfahren nach Anspruch 1, worin die Schritte (1), (2) und (3) absatzweise durchgefuhrt werden. 

8. Verfahren nach Anspruch 1, worin die Schritte (1), (2) und (3) kontinuierlich durchgefuhrt werden. 

9. Verfahren nach Anspruch 1, worin die Schritte (1) und (2) gleichzeitig in einer einzelnen Aniage durchgefuhrt 
werden. 

10. Verfahren nach Anspruch 1, worin das nicht-ionische oberflachenaktive Mittel ein Polyoxyethylenalkylether aus 
einem geradkettigen oder verzweigten, primaren oder sekundaren Alkohol mit 10 bis 20 Kohlenstoffatomen und 
Ethylenoxid mit einer durchschnittlichen zugegebenen Molzahl von 5 bis 15 ist. 

11. Verfahren nach Anspruch 1, worin der Aufbaustoff eine Verbindung oder eine Mischung aus zwei oder mehreren 
Verbindungen ist, ausgewahit aus Natriumtrlpolyphosphat, Natriumcarbonat, Aluminosilicaten, Silicat-Verbindun- 
gen mit einer lonenaustauschfahigkeit von 100 oder mehr, ausgedruckt als CaC03 mg/g, Citraten, Polyacrylaten 
und Polyethylenglykolen. 

12. Verfahren nach Anspruch 1, worin das spruhgetrocknete kornige Material durch Spruhtrocknen einer Aufschlam- 
mung, umfassend Wasser und eine Verbindung oder eine Mischung von zwei oder mehreren Verbindungen, aus- 
gewahit aus Natriumtrlpolyphosphat, Natriumcarbonat, Aluminosilicaten, Silicat-Verbindungen mit einer lonenaus- 
tauschfahigkeit von 1 00 Oder mehr, ausgedruckt als CaCOg mg/g, Citraten, Polyacrylaten und Polyethylenglykolen, 
hergestellt wird. 

13. Verfahren nach Anspruch 1, worin das amorphe Silica-Derivat ein amorphes Aluminosilicat ist. 

14. Verfahren nach Anspruch 1 , worin die feinen Teilchen eine mittlere Teilchengr63e von 10 iiim oder weniger haben. 

15. Verfahren nach Anspruch 1 4, worin die feinen Teilchen mit einer mittleren TeilchengroRe von 1 0 |Lxm oder weniger 
eine Verbindung oder eine Mischung von zwei oder mehreren von Silicat-Verbindungen sind, ausgewahit aus 
Aluminosilicaten und amorphen Silica-Derivaten. 

16. Verfahren nach Anspruch 1 , worin die nicht-ionischen Detergenzkornchen eine mittlere Teilchengr63e von 250 bis 
BOO \im haben. 

17. Verfahren nach Anspruch 1, worin die nicht-ionischen Detergenzkornchen eine Flie3fahigkeit von 10 s oder we- 
niger haben. 

18. Verfahren nach Anspruch 1, worin die nicht-ionischen Detergenzkornchen ein Nicht-Zusammenbackeigenschaft 
von 90 % Oder mehr, ausgedruckt als Siebpermeabilitat, haben. 



Revendications 

1. Procede pour la production de granules de detergent non ionique presentant une masse volumique apparente 
comprise entre 0,6 et 1 ,2 g/ml, qui comprend les etapes (1 ) a (3) suivantes : 

(1) melange d'une substance detergente choisie parmi les substances (a) et (b) suivantes : 

(a) une substance detergente comprenant de 20 a 89 parties en poids d'un adjuvant de detergence, de 
1 a 20 parties en poids d'un derive de silice amorphe poreux absorbant les huiles et de 10 a 60 parties 
en poids d'un tensioactif non ionique; 

(b) une substance detergente comprenant de 20 a 89 parties en poids d'un melange constitue d'un adju- 
vant de detergence et de particules sechees par pulverisation, dans laquelle le rapport en poids de I'ad- 
juvant de detergence aux particules sechees par pulverisation est compris entre 5:95 et 95:5, de 1 a 20 
parties en poids d'un derive de silice amorphe poreux absorbant les huiles et de 10 a 60 parties en poids 
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d'un tensioactif non ionique; 

dans lequel ledit adjuvant de detergence est un adjuvant de detergence en poudre organique ou inor- 
ganique, lesdites particules sechees par pulverisation sont obtenues par sechage par pulverisation d'une 

5 suspension epaisse comprenant un adjuvant de detergence organique ou inorganique et ledit derive de silice 

annorphe poreux absorbant les huiles presents un volume de pore compris entre 1 00 et 600 cnn^/l 00 g, mesure 
avec un porosimetre a mercure, une surface specifique comprise entre 20 et 700 m^/g, mesuree selon la 
methode BET et une absorption des huiles egale ou superieure a 100 ml/100 g selon la norme JIS K 5101 ; 
(2) granulation du melange obtenu dans ladite etape (1) par agitation dans un melangeur muni en son centre 

10 d'un arbre de rotation comportant une palette d'agitation, dans lequel I'espace libre moyen entre la palette 

d'agltation et la parol interne du melangeur est comprise entre 1 et 30 mm et I'agitation est effectuee dans 
des conditions qui donnent un nombre de Froude compris entre 1 et 4, et dans lequel la palette d'agitation 
agite le melange de maniere a former une couche d'adhesion dudit melange sur ladite paroi interne dudit 
melangeur de maniere a augmenter la masse volumique apparente des granules du melange; et 

15 (3) melange des granules obtenus dans ladite etape (2) avec de fines particules afin de revetir ainsi la surface 

des granules avec les fines particules. 

2. Procede selon la revendication 1 , dans lequel les fines particules sont melangees dans ladite etape (3) en une 
quantite comprise entre 0,5 et 30 parties en poids. 

20 

3. Procede selon la revendication 1, dans lequel la granulation dans ladite etape (2) est effectuee pendant 0,5 a 20 

minutes. 

4. Procede selon la revendication 1 , dans lequel ledit melangeur par agitation dans ladite etape (2) est un melangeur 
25 par agitation comportant un cylindre de melange horizontal avec un arbre d'agitation au centre du cylindre, dans 

lequel le melange des materiaux est effectue par une palette reliee a I'arbre d'agitation. 

5. Procede selon la revendication 1, dans lequel lesdites etapes (1) et (2) sont effectuees dans un seul appareil. 

30 6. Procede selon la revendication 1 , dans lequel lesdites etapes (1 ), (2) et (3) sont effectuees dans un seul appareil. 

7. Procede selon la revendication 1 , dans lequel lesdites etapes (1), (2) et (3) sont effectuees selon une operation 
discontinue. 

35 8. Procede selon la revendication 1 , dans lequel lesdites etapes (1), (2) et (3) sont effectuees selon une operation 
continue. 

9. Procede selon la revendication 1, dans lequel lesdites etapes (1) et (2) sont effectuees simultanement dans un 
seul appareil. 

40 

10. Procede selon la revendication 1, dans lequel ledit tensioactif non ionique est un ether de polyoxyethylene et 
d'alkyle d'un alcool primaire ou secondaire a chame droite ou ramifiee ayant de 10 a 20 atomes de carbone avec 
un nombre moyen de moles d'oxyde d'ethylene ajoutees compris entre 5 et 15. 

^ 11. Procede selon la revendication 1 , dans lequel ledit adjuvant de detergence est un compose ou un melange d'au 
moins deux composes choisis parmi le tripolyphosphate de sodium, le carbonate de sodium, les aluminosilicates. 
les derives silicate presentant une capacite a echanger les ions egale ou superieure a 100 en termes de mg de 
CaCOs/g, les citrates, les polyacrylates et les polyethyleneglycols. 

50 12. Procede selon la revendication 1, dans lequel lesdites particules sechees par pulverisation sont preparees par 
sechage par pulverisation d'une suspension epaisse comprenant de I'eau et un compose ou un melange d'au 
moins deux composes choisis parmi le tripolyphosphate de sodium, le carbonate de sodium, les aluminosilicates, 
les derives silicate presentant une capacite a echanger les ions egale ou superieure a 100 en termes de mg de 
CaCOg/g, les citrates, les polyacrylates et les polyethyleneglycols. 
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13. Procede selon la revendication 1, dans lequel ledit derive de silice amorphe est un aluminosilicate amorphe. 

14. Procede selon la revendication 1, dans lequel lesdites fines particules presentent une taille particulaire primaire 
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moyenne egale ou inferieure a 10 jii. 

15. Procede selon la revendication 14, dans lequel lesdites fines particules, qui presentent une taille particulaire pri- 
maire moyenne egale ou inferieure a 1 0 sont constituees d'un derive ou d'un melange d'au moins deux derives 
silicate choisis parmi les aluminosilicates et les derives de silice amorphe. 

16. Procede selon la revendication 1, dans lequel lesdits granules de detergent non ionique presentent une taille 
particulaire moyenne comprise entre 250 et 800 ^i. 

17. Procede selon la revendication 1, dans lequel lesdits granules de detergent non ionique presentent une fluidite 
§gale ou inferieure k 10 secondes. 

18. Procede selon la revendication 1 , dans lequel lesdits granules de detergent non ionique presentent une propriete 
anti-mottage egale ou superieure a 90 %, en termes de permeabilite a travers un tarn is. 
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